Lack of evidence for apoptosis as a cause of delayed onset paraplegia after spinal cord ischemia in rabbits.
The mechanisms for delayed onset paraplegia after transient spinal cord ischemia are not fully understood. We investigated whether apoptotic motor neuron death is involved in its development. Spinal cord ischemia was induced for 15 min by occlusion of the abdominal aorta in rabbits. At 8, 24, or 48 h after reperfusion, hind limb motor function was assessed, and the lumbar spinal cord was examined morphologically (hematoxylin-eosin and terminal deoxynucleotidyl transferase-mediated deoxyuridine triphosphate-biotin nick-end labeling staining) and biochemically (breakdown products of alpha-fodrin and patterns of DNA changes). At each time point, 14 rabbits were studied (7 for histopathology and 7 for biochemical analysis). Six rabbits served as sham controls. Delayed motor dysfunction developed in two thirds of the rabbits. The motor neurons in the rabbits with motor dysfunction (not paraplegia) showed swelling and a finely granular dispersed Nissl substance. In paraplegic rabbits, destruction of the gray matter and prominent inflammatory cell infiltration were observed. No apoptotic motor neuron was found in any rabbit. There was neither detectable increase in a caspase-3-mediated breakdown product of alpha-fodrin, nor DNA laddering in any rabbit. The results suggest that apoptosis has a negligible role in the pathophysiology of delayed paraplegia in the spinal cord ischemia model examined. Although the possibility of apoptotic motor neuron death cannot be completely excluded, delayed onset paraplegia after transient spinal cord ischemia is largely associated with necrotic cell death.